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AB in a method of manufacturing a ^silicon carbide substance, such as a 

film, a layer, a semiconductor, Nwhich is doped with an impurity, a 
carbonization process is executed after formation of a doped silicon 
substance which is obtained by carrying out a silicon deposition process 
and by a doping process of the imAurity. Both the silicon deposition and 
the doping processes may be simultaneously or separately carried out 
prior to the carbonization process\or may be continued during the 
carbonization process also. At any Vate, the carbonization process is 
intermittently carried out. A unit process of composed of a combination 
of the silicon deposition process, me doping process, and the 
carbonization process may be repeate^ a plurality times, for example, 
2000 times. 
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AB An (SiGe)C layer having a stoichiometric ratio of about 1:1 is locally 

formed on an Si layer, a large forbidden band width semiconductor device 
is prepared inside the layered structure thereof and an Si semiconductor 
integrated circuit is formed in the regions not formed with the layered 
structure, whereby high frequency high power operation of the device is 
enabled by the large forbidden band width semiconductor device and high 
performance is attained by hybridization of the Si integrated circuit. 
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AB A semiconductor light -emitting device has a semiconductor layer 
containing Al between a substrate and an active layer containing 
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growing said active layer and a concentration of oxygen incorporated 
into said active layer together with Al is set to a level such that said 
semiconductor light-emitting device pan perform a continuous laser 
oscillation at room temperature. 
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AB A method for growing arrays of large-area .device-size films of step-free 
(i.e., atomically flat) SiC surfaces for semiconductor electronic device 
applications is disclosed. This method utilizes a lateral growth process 
that better overcomes the effect of extended defects in the seed 
crystal substrate that limited the obtainable 

step-free area achievable by prior art processes. The step-free SiC 
surface is particularly suited for the heteroepitaxial growth of 3C 
(cubic) SiC, A1N, and GaN films used for the fabrication of both 
surface-sensitive devices (i.e., surface channel field effect 
transistors such as HEMT's and MOSFET's) as well as high-electric field 
devices (pn diodes and other solid-state power switching devices) that 
are sensitive to extended crystal defects. 
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AB A method utilizes sputter transport techniques to produce arrays or 

layers of self -forming, self -oriented columnar structures characterized 
as discrete, single-crystal Group III nitride posts or columns 
on various substrates. The columnar structure is formed in a 
single growth step, and therefore does not require processing steps for 
depositing, patterning, and etching growth masks. A Group III metal 
source vapor is produced by sputtering a target, for combination with 
nitrogen supplied from a nitrogen-containing source gas. The III/V ratio 
is adjusted or controlled to create a Group III metal -rich environment 
within the reaction chamber conducive to preferential column growth. The 
reactant vapor species are deposited on the growth surface to 
produce single-crystal M. sup. I I IN columns thereon. The 

columns can be employed as a strain-relieving platform for the growth of 
continuous, low defect-density, bulk materials. Additionally, the growth 
conditions can be readjusted to effect columnar epitaxial overgrowth, 
wherein coalescence of the Group III nitride material occurs at the tops 
of the columns, thereby forming a substantially continuous layer upon 
which additional layers can be deposited. The intervening presence of 
the column structure mitigates thermal mismatch stress between 
substrates, films, or other layers above and below the columns. A high 
deposition rate sputter method utilizing a non-thermionic 
electron/plasma injector assembly is provided to carrying out one or 
more of the growth steps . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB In a method of manufacturing a silicon carbide substance, such as a 

film, a layer, a semiconductor, which is doped with an impurity, a 
carbonization process is executed after formation of a doped silicon 
substance which is obtained by carrying out a silicon deposition process 
and by a doping process of the impurity. Both the silicon deposition and 
the doping processes may be simultaneously or separately carried out 
prior to the carbonization process or may be continued during the 
carbonization process also. At any rate, the carbonization process is 
intermittently carried out. A unit process of composed of a combination 
of the silicon deposition process, the doping process, and the 
carbonization process may be repeated a plurality times, for example, 
2000 times. 
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AB To form a contact layer on source and drain electrodes of a stagger-type 



TFT, a conductive material is selectively sticked to the surface of the 
source and drain electrodes and a contact layer is selectively deposited 
by using the conductive material as growth species to form an active 
semiconductor layer on the contact layer. For an inverted-stagger- type 
TFT, a conductive material is selectively deposited on the surface of a 
contact layer to use the selectively deposited conductive material as 
source and drain electrodes so that patterning is unnecessary. To 
selectively deposit a contact layer of a TFT by alternately repeating 
etching and deposition, the temperature for the etching is set to 
200° C. or lower. A contaminated layer on the surface of a 
semiconductor film serving as an active semiconductor layer and contact 
layer of a TFT is removed by plasma at the temperature of 200° C. 
or lower. For a stagger-type thin-film transistor, the hydrogen or 
halogen content of an insulating film serving as the substrate of source 
and drain electrodes is increased. For an inverted-stagger thin- film 
transistor, the hydrogen or halogen content of an insulating film 
serving as a channel protective film is increased. Thus, the etching 
rate of the surfaces of these insulating films by plasma increases. 
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AB Oxide material, on a substrate, in a reactor, is etched by dissolving a 
hydrogen halide reaction product in a liquid phase reaction product. 
Both the hydrogen halide and liquid phase reaction products are produced 
through a chemical reaction of a reactive gas containing hydrogen and 
halogen elements as well as at least one gaseous compound which has been 
remotely activated. The liquid phase reaction product is obtained by. 
condensation on the oxide material. The use of charged particle beams 
and irradiating light is discussed. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB A semiconductor light -emitting device has a semiconductor layer 
containing AI between a substrate and an active layer containing 
nitrogen, wherein AI and oxygen are removed from a growth chamber before 
growing said active layer and a concentration of oxygen incorporated 
into said active layer together with AI is set to a level such that said 
semiconductor light-emitting device can perform a continuous laser 
oscillation at room temperature. 
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AB A method for growing arrays of large-area device-size films of step-free 
(i.e., atomically flat) SiC surfaces for semiconductor electronic device 
applications is disclosed. This method utilizes a lateral growth process 
that better overcomes the effect of extended defects in the seed 
crystal substrate that limited the obtainable 

step-free area achievable by prior art processes. The step-free SiC 
surface is particularly suited for the heteroepitaxial growth of 3C 
(cubic) SiC, A1N, and GaN films used for the fabrication of both 
surface-sensitive devices (i.e., surface channel field effect 
transistors such as HEMT's and MOSFET's) as well as high-electric field 
devices (pn diodes and other solid-state power switching devices) that 
are sensitive to extended crystal defects. 
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AB A method utilizes sputter transport techniques to produce arrays or 

layers of self -forming, self -oriented columnar structures characterized 
as discrete, single-crystal Group III nitride posts or columns 
on various substrates. The columnar structure is formed in a 
single growth step, and therefore does not require processing steps for 
depositing, patterning, and etching growth masks. A Group III metal 
source vapor is produced by sputtering a target, for combination with 
nitrogen supplied from a nitrogen-containing source gas. The III/V ratio 
is adjusted or controlled to create a Group III metal -rich environment 
within the reaction chamber conducive to preferential column growth. The 
reactant vapor species are deposited on the growth surface to 
produce single-crystal M. sup. I I IN columns thereon. The 

columns can be employed as a strain-relieving platform for the growth of 
continuous, low defect-density, bulk materials. Additionally, the growth 
conditions can be readjusted to effect columnar epitaxial overgrowth, 
wherein coalescence of the Group III nitride material occurs at the tops 
of the columns, thereby forming a substantially continuous layer upon 
which additional layers can be deposited. The intervening presence of 
the column structure mitigates thermal mismatch stress between 
substrates, films, or other layers above and below the columns. A high 
deposition rate sputter method utilizing a non-thermionic 
electron/plasma injector assembly is provided to carrying out one or 
more of the growth steps. 
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L17 ANSWER 1 OF 12 US PATFULL on^f^TN ^M&L&Z 
AB Methods are provided for treating germanium Surfaces in preparation for 
subsequent deposition, particularly gate dielectric deposition by atomic 
layer deposition (ALD) . Prior\to depositing, the germanium surface is 
treated with plasma products Ar thermally reacted with vapor reactants. 
Examples of surface treatments leave oxygen bridges, nitrogen bridges, 
--0H, --NH and/or --NH.sub.2 terminations that more readily adsorb ALD 
reactants. The surface treatments avoid deep penetration of the 
reactants into the germanium bu|fLk but improve nucleation. 
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L17 ANSWER 2 OF 12 US PATFULL on STN 

AB A single-wafer, chemical vapor depdteition reactor is provided with 
hydrogen and silicon source gas suitable for epitaxial silicon 
deposition, as well as a safe mixtura of oxygen in a non- reactive gas. 
Methods are provided for forming oxida and silicon layers within the 
same chamber. In particular, a sacrificial oxidation is performed, 
followed by a hydrogen bake to sublime Vhe oxide and leave a clean 
substrate. Epitaxial deposition can folftDw in situ. A protective oxide 
can also be formed over the epitaxial layer within the same chamber, 
preventing contamination of the critical Aepitaxial layer. Alternatively, 
the oxide layer can serve as the gate dielectric, and a polysilicon gate 
layer can-be -formed in situ over the oxids 
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L17 ANSWER 3 OF 12 US PATFULL on STN 

AB Methods are provided herein for treating suB^trate surfaces in 

preparation for subsequent nucleation-sensit\ve depositions (e.g., 
polysilicon or poly-SiGe) and adsorption -driven deposition (e.g. atomic 



layer deposition or ALD) . Hrior to depositing, the surface is treated 
with non-depositing plasma Uproducts . The treated surface more readily 
nucleates polysilicon and pbly-SiGe (such as for a gate electrode) , or 
more readily adsorbs ALD rekctants (such as for a gate. dielectric) . The 
surface treatment provides surface moieties more readily susceptible to 
a subsequent deposition reaction, or more readily susceptible to further 
surface treatment prior to deposition. By changing the surface 
termination of the substrate With a low temperature radical treatment, 
subsequent deposition is advantageously facilitated without depositing a 
layer of any appreciable thicftness and without significantly affecting 
the bulk properties of the underlying material. Preferably less than 10 
A of the bulk material incorporates the excited species, which can 
include fluorine, chlorine and particularly nitrogen excited species. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
AN 2004:190331 USPATFULL 

TI Surface preparation prior to deposition 

IN Pomarede, Christophe F. , Phoenix, AZ, UNITED STATES 

Roberts, Jeff, Chandler, AZ, UNITED STATES 

Shero, Eric J., Phoenix, AZ, UNITED STATES 
PI US 2004147101 Al 20040729 

AI US 2003-626217 Al 20030724 (10) 

RLI qiv^ sion of Ser No. US 2001-944734, filed on 31 Aug 2001, GRANTED, Pat. 

<3jo~US 6613695> 
PRAI US^2t) 0Q-253 ^3P 20001124 (60) 

US 2001-283584P 20010413 (60) 

DT Utility 
FS APPLICATION 

LREP KNOBBE MARTENS OLSON Sc BEAR LLP, 2040 MAIN STREET, FOURTEENTH FLOOR, ' 

IRVINE, CA, 92614 
CLMN Number of Claims: 15 
ECL Exemplary Claim: 1 
DRWN 5 Drawing Page ( s ) 
LN.CNT 1079 

CAS INDEXING IS AVAILABLE FOR THIS ^ATENT. 
L17 ANSWER 4 OF 12 USPATFULL on STMT 

AB Methods are provided herein for treating substrate surfaces in 

preparation for subsequent nuqleation-sensitive depositions (e.g., 
polysilicon or poly-SiGe) and adsorption-driven deposition (e.g. atomic 
layer deposition or ALD) . Prior to depositing, the surface is treated 
with non-depositing plasma products. The treated surface more readily 
nucleates polysilicon and polyASiGe (such as for a gate electrode) , or 
more readily adsorbs ALD reactaVits (such as for a gate dielectric) . The 
surface treatment provides surface moieties more readily susceptible to 
a subsequent deposition reaction, or more readily susceptible to further 
surface treatment prior to deposition. By changing the surface 
termination of the substrate with a low temperature radical treatment, 
subsequent deposition is advantageously facilitated without depositing a 
layer of any appreciable thicknels and without significantly affecting 
the bulk properties of the underlying material. Preferably less than 10 
A of the bulk material incorporates the excited species, which can 
include fluorine, chlorine and particularly nitrogen excited species. 
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L17 ANSWER 5 OF 12 USPATFULL on STN 

AB A single-wafer, chemical vapor deposition reactor is provided with 
hydrogen and silicon source gas suitable for epitaxial silicon 
deposition, as well as a safe mixture of oxygen in a non-reactive gas. 
Methods are provided for forming oxide and silicon layers within the 
sane chamber. In particular, a sacrificial oxidation is performed, 
followed by a hydrogen bake to sublime the oxide and leave a clean 
substrate. Epitaxial deposition can follow in situ. A protective oxide 
can also be formed over the epitaxial layer within the same chamber, 
preventing contamination of the critical epitaxial layer. Alternatively, 
the oxide layer can serve as the gate dielectric, and a polysilicon gate 
layer can be formed in situ over the oxide. 
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can also be formed over the epitaxial layer within the same chamber, 
preventing contamination of the cAtical epitaxial layer. Alternatively, 
the oxide layer can serve as the gaVe dielectric, and a polysilicon gate 
layer can be formed in situ over the^ oxide. 
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L17 ANSWER 7 OF 12 USPATFUI^ on STN 

AB A high k dielectric film and methods for forming the same are disclosed. 
The high k material includes two peaks of impurity concentration, 
particularly nitrogen, \such as at a lower interface and upper interface, 
making the layer particularly suitable for transistor gate dielectric 
applications. The methods of formation include low temperature 
processes, particularly I CVD using a remote plasma generator and atomic 
layer deposition using selective incorporation of nitrogen in the cyclic 
process. Advantageously ,\ nitrogen levels are tailored during the 
deposition process and temperatures are low enough to avoid 
interdif fusion and allow \maintenance of the desired impurity profile. 
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AB Abstract of Disclosure 



Methods are provided herein for forming electrode layers over high 
dielectric constant (high Jt) materials. In the illustrated embodiments, 
a high k gate dielectric, auch as zirconium oxide, is protected from 
reduction during a subsequent deposition of silicon-containing gate 
electrode. In particular, a seed deposition phase includes conditions 
designed for minimizing hydrogen reduction of the gate dielectric, 
including low hydrogen content, low temperatures and/or low partial 
pressures of the silicon sourae gas. Conditions are preferably changed 
for higher deposition rates ana deposition continues in a bulk phase. 
Desirably, though, hydrogen diffusion is still minimized by controlling 
the above-noted parameters. In\one embodiment, high k dielectric 
reduction is minimized through omission of a hydrogen carrier gas. In 
another embodiment, higher order \silanes aid in reducing hydrogen 
content for a given deposition rate. 
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surface treatment provides surface moieties more readily susceptible to 
a subsequent deposition reaction, or more readily susceptible to further 
surface treatment prior to deposition. By changing the surface 
termination of the substrate with a low temperature radical treatment, 
subsequent deposition is advintageously facilitated without depositing a 
layer of any appreciable thickness and without significantly affecting 
the bulk properties of the underlying material. Preferably less than 10 
A of the bulk material incorporates the excited species, which can 
include fluorine, chlorine aipd particularly nitrogen excited species. 
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AB A method of controlling the amount of impurity incorporation in a 
crystal grown by a chemical vapor deposition process. 
Conducted in a growth chamber, tne method includes the controlling of 
the concentration of the crystallgrowing components 
in the growth chamber to affect tine demand of particular 
growth sites within the growing cWstal 

thereby controlling impurity incorporation into the growth 
sites. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT 

AN 1998:6671 USPATFULL 

TI Compound semi-conductors and controlled doping thereof 

IN Larkin, David J., Valley City, OH, United States 
Neudeck, Philip G., Cleveland, OH, United States 
Powell, J. Anthony, North Olmsted, (\H, United States 



Matus, Lawrence G., Amherst, OH, United States 
PA Ohio Aerospace Institute, Brook Park, OH, United States (U.S. 

corporation) I 
PI US 5709745 19980120 

AI US 1995-554201 1 19951106 (8) 

RLI Continuation-in-part of\ Ser. No. US 1994-276599, filed on 18 Jul 1994, 
now patented, Pat. No. VIS 5463978, issued on 7 Nov 1995 which is a 
continuation of Ser. Nol US 1993-8650, filed on 25 Jan 1993, now 
abandoned \ 

DT Utility \ 

FS Granted \ 

EXNAM Primary Examiner: GarrettV Felisa 

LREP Vickers, Daniels & Young \ 

CLMN Number of Claims: 52 \ 

ECL Exemplary Claim: 1 \ 

DRWN 12 Drawing Figure (s); 6 DraLing Page(s) 

LN.CNT 2690 \ 

CAS INDEXING IS AVAILABLE FOR THIS) PATENT. 



L17 ANSWER 11 OF 12 USPATFULL on STN 

AB Oxide material, on a substrate, in a reactor, is etched by dissolving a 
hydrogen halide reaction product in a liquid phase reaction product. 
Both the hydrogen halide; and liquid phase reaction products are produced 
through a chemical react ion of a reactive gas containing hydrogen and 
halogen elements as weli as at least one gaseous compound which has been 
remotely activated. The liquid phase reaction product is obtained by 
condensation on the oxide material. The use of charged particle beams 
and irradiating light is\ discussed. 
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